valuating medical students' knowledge is a critically important part of clinical clerkships. Because of its high reliability and national norms, many clerkship directors (CDs) use the National Board of Medical Examiners Subject Exam (Shelf) as a clerkship exam. In 1988, a national survey of internal medicine CDs found that 57% of those responding (n = 101) used the Shelf for a mean of 27% of students' grades. 1 From 1992 to 1998, the use of the Shelf steadily increased from 72% to 85% in internal medicine clerkships nationally. 2 The most recent survey of internal medicine CDs found that 83% use the Shelf for a mean of 24% of students' grades. 3 The same survey demonstrated that 94% of CDs who used it were generally satisfied with the Shelf. 3 However, some CDs express dissatisfaction with aspects of the exam, stating that it emphasizes unusual diseases and includes content areas not covered in their internal medicine curricula. Most CDs are quite familiar with the Shelf content, since the National Board of Medical Examiners (NBME) regularly asks CDs to review its content and to provide the NBME with feedback. The general content of the Shelf has also been discussed at national educational meetings, such as the Clerkship Directors in Internal Medicine (CDIM) annual meeting. In 1997, the Society of General Internal Medicine (SGIM) and the CDIM jointly developed and disseminated a model curriculum for the internal medicine clerkship. 4 The SGIM±CDIM curriculum focuses on generalist competencies and was largely derived by consensus among medical educators, including many CDs. 5 It is increasingly being used as the curricular core of internal medicine clerkships, 6 but the extent to which the Shelf matches this curriculum has not been formally assessed.
The NBME has expressed a willingness to work with CDs on improving the utility of the Shelf for CDs, which requires a consensus on what changes are required. The Delphi technique is a systematic method of gathering opinions on a topic through the use of sequential surveys, which are augmented by summary data and feedback. 7 Initial opinions are distributed in an anonymous format to participants, who may modify their initial responses after reviewing the pooled responses of the others. The process requires time, motivation, and content expertise, but it has been successfully used to develop curricula as diverse as ambulatory clerkships 8 and thoracic surgery residencies. 9 We sought to provide a consensus opinion among a group of CDs, familiar with both the SGIM-CDIM Curriculum and the Shelf, on improving the exam for clerkship use and on providing feedback to the CDs about students' performances on the Shelf. The project was undertaken as a collaboration between the CDIM and the NBME.
METHODS
The participants in the Delphi process were the members of the CDIM's Research and Evaluation Committee and CDIM members who were currently serving on the NBME's Step 2 Committees, which are responsible for writing the internal medicine questions for the United States Medical Licensing Examination (USMLE) Step 2 Examination. They were informed of the purpose and the format of the exercise prior to agreeing to participate. Since little new content needed to be generated, it was felt that a 2-step Delphi would be sufficient to reach a consensus.
Each participant was sent a list of 357 keyword phrases, each of which described a test question from a recent Shelf exam. There are 100 questions on each Shelf exam. The keyword phrases are written to provide a good indication of the question content while maintaining the security of the examination. The keyword phrases are organized in two ways. The first is into 11 sections, which are based generally on organ systems and are listed in Table 1 . The second organizational level is by 4 physician tasks (diagnosis, management, health maintenance, and mechanism of disease). Thus, an example of a keyword phrase would be diagnosis of aortic stenosis, which would be in the cardiovascular section.
In the first round of the Delphi process, the group was asked to complete four tasks. The first task was to recommend the number of questions for each organ system±based section. The next task was to recommend the number of questions per exam based on physician task. The third task was to rate the Shelf content for``relevance to the SGIM±CDIM curriculum'' and for``importance for clerkship students' knowledge.'' The latter designation was knowledge gained during the clerkship that was felt to be important for their development as physicians. The distinction between the two ratings was discussed prior to beginning the Delphi process. The ratings were done using 1±5 Likert scales with 1 = least and 5 = most. The Shelf content was evaluated at the level of physician task and section (e.g., diagnosis, immunologic disorders), but was not evaluated at the individual keyword phrase level on the first round. The final tasks were to generate lists of``critical diagnoses or problems'' that should appear on each form of the Shelf exam and content areas that should be added to the Shelf exam.
The results of the first round were distributed to the group prior to their completing the second round, but the responses of individuals were kept anonymous. At this point, the members of the group were asked for feedback on the process and for other issues they wanted to address regarding the Shelf exam. Because many participants indicated that the sections did not allow sufficient detail to separate appropriate and inappropriate content, they asked to judge each keyword phrase individually in the second round. The first round also raised the issue of feedback on students' performances, so participants were asked to assess types of feedback that they desired on their students' performances in the second round.
The second round of the Delphi process again involved completing several tasks. The first was to rate each of 357 keyword phrases, using the``relevant'' and``important'' criteria as in round 1. The participants again were asked the preferred question distributions based on organ system sections and physician tasks. The third task was to rate the new topics that were suggested on the first round, using a 5-point scale with 1 =``don't add'' to 5 =``must add.'' The fourth task was rating types of feedback on their students' performances as 1 =``don't want'' to 5 =``must have.'' Participants were asked if they wanted feedback by individual student, complete class, section, or physician task. Finally, each of the critical topics was ranked by 1 =``strongly disagree'' to 5 =``strongly agree.''
The data analysis was performed using SPSS software (Version 10.0; SPSS Inc., Chicago, Ill). Means and standard deviations (SD) were calculated for each item. Correlations between relevance and importance ratings were calculated using Spearman's Rho. Comparisons of mean values, such as the numbers of questions by organ-based section or physician task were made using t tests, analysis of variance, or Mann-Whitney U test where appropriate. Normal aging/ethics 4 1.4 3 to 5 z * The sections represent the basic organizational structure of the Shelf. y P < .01 more than the expected n = 9 questions per exam; z P < .01 less than the expected n = 9 questions per exam. CI, confidence interval. 
RESULTS
Of the 15 eligible CDIM members contacted, 12 (80%) participated for each round of the Delphi process. Eleven participated in both rounds, 1 in only the first round and 1 in only the second round. Of the 13 responders, 5 (38%) were members of CDIM's Research and Evaluation Committee, 7 (54%) were on Step 2 Committees and 1(8%) was on both. Results pertaining to the number of questions are expressed as whole numbers. Some totals do not equal 100 due to rounding.
In the first round, the participating CDs rated the cardiovascular and respiratory sections as the most relevant to the curriculum and important for clerkship students' knowledge (all means >4.0). They gave their lowest ratings (relevance and importance) to the dermatology (means 2.1 and 2.5) and neurology (means 2.1 and 2.6) sections. They asked for the following distribution of physician task (mean, SD): diagnosis (42, 6), treatment (24, 7), mechanism of disease (19, 5) and health maintenance (15, 5) . The CDs asked that content on geriatric problems and women's health be added. They generated a list of 42 critical topics that were rated in the second round.
The initial part of the second round dealt with the preferred distribution of questions by section. There are 11 sections in the Shelf, so the expected distribution of questions per examination would be 9 per section. The distribution of questions desired by the CDs is shown in Table 1 . They requested disproportionately more questions in the cardiovascular, respiratory, gastrointestinal, endocrine, and renal sections. For the aging/ethics, immunology, neurology and dermatology sections, they desired fewer questions than expected on a random basis.
The desired question distribution by physician task in the second round by mean (SD) was: diagnosis 43 (7.8), therapy 23 (6.3), mechanism of disease 20 (4.2) and health maintenance 15 (6.0). None of these values were significantly different from the means generated in the first round.
The keyword phrases rated in the top 10% (N = 31) were rated 4.55 and are shown in Table 2 . For each, the mean ratings of relevance and importance and SDs are shown. The correlations between relevance and importance were generally high with a mean r = .70. The critical topic list is Note: Three hundred fifty-seven keyword phrases make up the Shelf content. Ratings were based on a 5-point scale where 1 = least relevant/ important and 5 = most relevant/important. Relevance referred to the relevance of a keyword phrase to the SGIM±CDIM Curriculum. Importance referred to the importance of the subject represented by a keyword phrase to clerkship students' knowledge.
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shown in Table 3 , and there is clear similarity to the highly rated keyword phrases in Table 2 . All but 8 of the critical topics received ratings 4.0, and 84% (26/31) of the highly rated keyword phrases also appear on the critical topic list. Those keyword phrases rated the lowest each had ratings 2.10 and are shown in Table 4 . As with the highest rated, the mean ratings of relevance and importance, SDs, and correlations between relevance and importance are shown. The correlations between relevance and importance for each keyword phrase were again high with a mean r = .66. The low-rated items do not cluster into any particular section, and none appear on the critical topics list.
Four types of feedback on student performance were rated for desirability. The highest rating was for receiving feedback by organ system±based section at a mean 4.6 (SD 0.52). Feedback by question category was rated 3.9 (SD 1.3) . The desirability of receiving feedback at the individual student or complete class level was similar at 3.8 (SD 0.98) and 4.0 (SD 1.0), respectively. The new content areas suggested in round 1 were only moderately supported, in that geriatric problems was rated 3.6 (SD 0.51) and women's health 3.5 (SD 1.2).
DISCUSSION
This study demonstrates that a group of CDs can articulate the content they believe is important to evaluate the knowledge bases of internal medicine clerkship students. Their selections of important topics closely mirror the clinical competencies from the national survey used to construct the CDIM±SGIM Curriculum. For example, the curriculum's highest rated ambulatory competency was hypertension, and the Delphi group (Appendix A) gave the diagnosis, health maintenance, and management of hypertension ratings of 5.0, 5.0 and 4.8, respectively. 4 The high correlation between the relevance and importance questions for each keyword phrase reflects consistency in the responses.
There were few requests for new content to be inserted into the Shelf. The two areas that were suggested, geriatric disorders and women's health, received only measured support in the second round. This ambivalence is reflected in the Delphi group's asking for fewer questions on the normal aging section while asking for geriatric disease questions. However, the group may have distinguished between normal physiology and pathologic processes.
The low-rated items from the Shelf content do not appear in the SGIM±CDIM Curriculum. They were given low ratings for both relevance to the curriculum and importance for the students to know. Many of the lowest rated (e.g., Wilson's Disease, trachoma, chloramphenicolinduced anemia) are uncommon conditions, not likely to be encountered by medical students. Whether they should remain on the Shelf content list is a reasonable issue. However, the broad scope of the Shelf encourages students to learn about medicine beyond the limited and sometimes idiosyncratic events they experience in their clerkships. Some diseases may be rare but still worth students' attention because they demonstrate generalizable pathophysiologic processes or public health issues.
The use of NBME Shelf exams is a national trend in many clinical disciplines. Shelf scores have become a measure of both students' mastery of knowledge and courses' success at transferring that knowledge. Reflecting its widespread acceptance, the Shelf is also used to assess the effects of innovations in clerkships. It has been used to measure the effects of such diverse aspects as the adding of Note: The list of critical topics was generated by the Delphi group in the first round and rated in the second round. Ratings were based on a 5-point scale where 1 = strongly disagree and 5 = strongly agree that the topic is critical (i.e., should be on each form of the Shelf).
a didactic curriculum, 10 an ambulatory block rotation, 11 and a standardized patient examination to a clerkship. 12 The Shelf has also been used to identify students at risk for failing the USMLE Step 2 Exam 13 and to compare the performances of students with ambulatory versus inpatient experience. 14 Its use may reflect either a high regard for the Shelf or a lack of time for faculty to write multiple-choice exams. 15 The CDs would like to have feedback on their students' performance at the class level and by organ system. Their desire for this type of feedback probably reflects the value that CDs place on nationally normed scores. This type of information helps CDs to adjust their curriculum content and delivery methods in areas of poor performance. It also enables them to congratulate those involved in areas of high performance. The CDs' desire for feedback needs to be tempered by the realization of reliability issues. As the number of items in a content area decreases, the uncertainty of the subscores increases. There will be a limited number of questions on an organ system, which may lead to inaccurate conclusions about students' performances.
There are several strengths in the design of the study. The Delphi instrument was constructed with input from both the NBME and the CDIM. The Delphi group was highly motivated, as demonstrated by the request for a moredetailed second round. The group members had intimate knowledge of both the Shelf and the CDIM±SGIM Curriculum designs. The group members constituted a diverse, national representation of CDs with an interest in evaluation techniques.
There are limitations to this study, which need to be acknowledged. As in any cross-sectional survey, the opinions expressed are those for single points in time. Areas deemed important in students' curricula will inevitably change with time. The opinions of the members of the Delphi group may not be representative of CDs nationally. Many of the participating CDs have been involved in the developing and disseminating of the SGIM±CDIM Curriculum, and their investment may have inflated the correlation between its content and knowledge they think is important for clerkship students. Lastly, the Delphi process favors consensus and may minimize the impact of opinions held by a minority. Note: Three hundred fifty-seven keyword phrases make up the Shelf content. Ratings were based on a 5-point scale where 1 = least relevant/ important and 5 = most relevant/important. Relevance referred to the relevance of a keyword phrase to the SGIM±CDIM Curriculum. Importance referred to the importance of the subject represented by a keyword phrase to clerkship students' knowledge.
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Multiple-choice examinations remain the standard method of assessing students' knowledge bases. They are efficient, relatively inexpensive, and when carefully prepared, as are the Shelf exams, highly reliable. However, they do not give a complete picture of a student's competency. Multiple-choice exams do not measure clinical skills or interactive abilities well. 16 Some of these limitations are intrinsic to the exam style, but a step could be taken toward improving the content validity of the Shelf by aligning it with core curriculum content. We hope that this study will lead to closer collaboration between CDs and the NBME. This process could serve as a model for aligning exams and curriculum at a national level.
